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(54) Razor system with worn blade indicator 

(57) The present invention is directed to a wet shav- 
ing system having an electronic indicator for indicating 
when the blades are becoming dull and in need of 
replacement. As razor blades dull, the user must exert 
greater force during shaving to achieve a satisfactory 
shave. Upon exertion of this extra force, a piston (12) 
which is adjacent to the blades moves away from the 
blades in response to the increased forces encountered 
by the blades during shaving. Upon moving a sufficient 
distance, the piston pushes into an electronic device, 
such as a potentiometer (20), which initiates a signal 
processing circuit (15) which in turn activates an indica- 
tor, such as a light-emitting diode. The activation of the 
indicator is a signal to the user to replace the blades. 




Q_ 
LU 



Printed by Xerox (UK) Business Services 
2.16.7/3.6 



BNSDOCID: <EP 0945229A1J_> 



EP 0 945 229 Al 



Description 

Background of the Invention 

1 . Field of the Invention 

[0001 J This invention relates to the placement of one 
or more in-situ sensors in razor systems to provide an 
indication that the razor blade or blades are worn and in 
need of replacement 

2. Description of Related Art 

[0002] Efforts to improve shave quality have been on- 
going for many years. One method of improving shave 
quality is to ensure that the blades are used for the 
1 proper number of shaves and are replaced once they 
become dulled. The use of dull blades during shaving 
can cause pulling and tearing, instead of clean cutting, 
of the hair. This can cause a poor and uncomfortable 
shave to result. Several prior attempts to provide a sys- 
tem which would keep track of the usage of blades have 
been made. For example, U.S. Patent No. 5,240.107 
discloses a razor holder having a shave counter which 
displays a number. The shave counter is activated by 
the placement of a razor in the holder. Such placement 
advances a number on the holder so that theoretically 
the user can have a record of the number of shaves with 
each set of blades. An inherent problem with such a 
system is that there is no direct correlation between the 
wear on the blades and the number of placements in a 
holder, and thus the number displayed on the shave 
counter is meaningless for indicating the actual blade 
wear. Among other prior attempts to provide an indica- 
tor for blade wear is U.S. Patent No. 5,388.331 which 
discloses a wear indicator which abrades away to indi- 
cate that the blades are worn. One inherent problem 
with this system is that there is no direct correlation 
between the speed of abrasion of the wear indicator and 
the actual wear of the blade and thus no guarantee that 
the wear indicator will not abrade faster or slower than 
the blade wears. It would be advantageous to provide a 
razor system which depends upon actual shaving force, 
and not extraneous functions, to indicate razor blade 
wear. Accordingly, it is one objective of the present 
inventive to provide a razor system having an electronic 
sensing means which respond to the forces on the 
blades during shaving to provide an automatic signal 
when the blades are dull and in need of replacement. 
[0003] According to the present invention there is pro- 
vided a razor system as claimed in the accompanying 
claims. 

[0004] Also according to the present invention there is 
provided a razor handle as claimed in the accompany- 
ing claims. 

[0005] Also according to the present invention there is 
provided a method of determining when razor blades 
are dull and in need of replacement as claimed in the 



accompanying claims. 

[0006] In an embodiment of the present invention 
there is provided a wet shaving system having an elec- 
tronic indicator for indicating when the blades are 

5 becoming dull and in need of replacement As razor 
blades dull, the user must exert greater force during 
shaving to achieve a satisfactory shave. The forces 
exerted during shaving are transmitted to a piston which 
is adjacent to the blades and moves in response to the 

10 increased forces encountered by the blades. Upon mov- 
ing, the piston pushes into an electronic sensing device, 
such as a potentiometer, which records the change in 
force as a change in resistance which is transmitted to a 
signal processing circuit which in turn is connected to 

15 an indicator, such as a light-emitting diode. Upon reach- 
ing a resistance denoting the exertion of extra force, the 
indicator is activated to signal the user to replace the 
blades. In a further embodiment the piston pushes into 
an electronic sensing device, such as a switch, upon 

20 moving a sufficient distance which engages the signal 
processing circuit and activates the indicator. As with 
the prior embodiment, the activation of the indicator is a 
signal to the user to replace the blades. 

25 Brief Description pf the Drawings 

[0007] 
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Figure 1 is a cut-away top view of a razor having an 
indicator utilizing a carbon track and a conductive 
metal track on a ceramic or polymer substrate and 
a conductive metal spring. 

Figure 2 is a cut-away side view of the razor of Fig- 
ure 1 . 

Figure 3 is a cut-away top view of a razor having an 
indicator utilizing a linear potentiometer. 

Figure 4 is a cut-away top view of a razor having an 
indicator utilizing a potentiometer. 

Figure 5 is a cut-away top view of a razor having an 
indicator utilizing a switch contact and a switch arm. 

Detailed Description of the Preferred E mbodiments 



[0008] Reference will now be made to the presently 
preferred embodiments of the invention. For the pur- 
se pose of this application, wet shave razors are defined to 
be razors which are customarily utilized in conjunction 
with soap or shaving cream or gels and hot water. The 
definition of wet shave razors includes both disposable 
razors, in which the user discards the entire unit after a 
55 certain number of uses, and permanent systems, with 
which the user discards and replaces the razor car- 
tridge after a certain number of uses. In both instances, 
the razor head, or cartridge, is the portion which sur- 
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rounds and contains the blade or blades. The combina- 
tion of the razor head and the handle, either permanent 
or disposable, is defined as the razor system. Further, 
the definition of potentiometer includes devices which 
are also commonly known as variable resistors. 
[0009] The present invention provides for a wet shave 
razor system which contains an in-situ sensor to identify 
when the blade or blades are worn and in need of 
replacement. Sharp blades are critical for providing a 
close, comfortable shave and require the user to exert 
only a minimum of pressure upon the blades during 
shaving. The pressure required by the user is exempli- 
fied by the user "pushing" down on the razor during 
shaving. When the blades become dulled, the user must 
push down harder on the razor to exert additional pres- 
sure in order to compensate for the dullness in order to 
produce a satisfactory shave. The increase in the 
applied pressure by the user is measurable by an elec- 
tronic sensor, such as a potentiometer or a switch which 
is capable of working in concert with additional ele- 
ments of a razor to provide an indication to the user that 
he or she is using increased pressure during shaving 
and that the blades need replacement. 
[0010] Figures 1 and 2 illustrate one preferred embod- 
iment of the present invention. Cartridge 1 1 , illustrated 
with two blades 18 but capable of having one. three or 
more Wades, is attached to handle 10. The cartridge, 
the Wade(s) or some combination thereof must be flexi- 
ble in response to forces encountered during shaving. 
Piston 12 extends outward from the handle to a point 
where one end of the piston is adjacent to, and if 
desired in contact with, the back of the cartridge or 
blade(s). in order to obtain the optimal indication of the 
force on the razor it is preferable to place the piston sub- 
stantially in the center of the razor. The end of the piston 
opposite to the cartridge is within the razor head and 
positioned over a wire wound core, cermet or most pref- 
erably a carbon track on a ceramic or polymer substrate 
1 3. A conductive metal spring wiper 1 7 extends from the 
piston and makes contact with the carbon track and a 
conductive metal track on the substrate 13. Wires 14 
extend from the carbon track and the conductive metal 
track on the substrate 13 to a signal processing circuit 
which is preferably located within the handle 10. An indi- 
cator, preferably in the form of light-emitting diode 16 is 
located at some point on the handle 
[001 1 J One of the major shaving forces is the pressure 
applied by the user in order to obtain a close shave. As 
the blades become dull through use, the user must 
apply increased pressure in direction 19 in order to 
achieve a close shave. The increased pressure causes 
the blades ami/or cartridge to flex in direction 19a which 
in turn causes the piston 12 to move in direction 19a. 
Movement of piston 12 causes wiper 17 to move along 
the carbon track on the substrate 13. This movement 
creates a change in electrical resistance which is com- 
municated to signal processing circuit 15 via wires 14. 
The signal processing circuit utilizes the resistance 



change to activate an indicator, such as light-emitting 
diode 16. 

[0012] The signal processing circuit may activate the 
indicator to illustrate that the blades are in need of 

5 replacement in various manners. For example, the sig- 
nal processing circuit may activate the indicator for a 
period of time and then turn it off at a certain point, such 
as the commencement of the next shave. The signal 
processing circuit may also leave the indicator on indef- 

io inrtely or cause it to repeatedly Wink off and on. The sig- 
nal processing circuit may also be used simultaneously 
to provide an indication to the user that too much or too 
little pressure is being applied by the user to the face 
during the shave, as described in co-pending United 

75 States Patent Application Serial No. 08/942,527, which 
is incorporated herein by reference. Likewise, the indi- 
cator may be of numerous different types. In addition to 
the illustrated light-emitting diode, the indicator may be 
a light, a motor or piezoelectric transducer to produce a 

20 motion, such as vibration, or a circuit board or solid 
state chip which produces an aucfible sound, such as 
notes of a song and/or a human-like voice when the 
applied pressure indicates that the blades are in need of 
replacement. 

25 [001 3] The point of activation may be preset within the 
signal processing circuit to a specific resistance that 
translates to a pre-set pressure. A factory setting based 
on the amount of pressure applied by the average user 
when the razor blades are in need of replacement may 

30 be applied. In a further embodiment, a dial which is set 
to determine the pressure required for the activation of 
the indicator may be employed. For example, the dial 
would be set to a high pressure setting when the razor 
is being used to shave heavier beards which normally 

35 require additional applied shaving pressure, while the 
dial would be set at a low pressure setting for shaving 
sensitive skin. A still further errtbodiment obligates the 
signal processing circuit to monitor the amount of pres- 
sure applied to the razor following the initial shave with 

40 new blade(s) and then determine through calculation 
the amount of pressure that would be applied when the 
razor Wade(s) needed to be replaced. This application 
would require the attachment of the new blade(s) to trig- 
ger the signal processing circuit to record and deter- 

45 mine the initial shaving pressure applied to the razor 
blade(s). From the initial shaving pressure measure- 
ments, a pressure in which one or more of the blades is 
worn and in need of replacement is calculated and used 
to activate the indicator. 

so [0014] Further alternative embodiments of the razor 
system of the present invention comprising a potentiom- 
eter are illustrated in Figures 3 and 4. The potentiome- 
ter detects changes in the forces translated via the 
piston 12. Movement of the potentiometer shaft via a 

55 translation, as in a linear potentiometer, or rotation, as in 
a potentiometer, results in a change in resistance indic- 
ative of the forces applied by the user. Changes in 
resistance may be converted into an equivalent voltage 
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change and utilized to activate the indicator which, as in 
the previous embodiments, may provide numerous dif- 
ferent forms of light, sound or motion. In the embodi- 
ment of Figure 3, linear potentiometer 20 is located in 
handle 10. Potentiometer shaft 21 of the linear potenti- 
ometer receives forces from the blades 18 through the 
cartridge 11 via piston 12. The change in resistance 
resulting from the movement of the potentiometer shaft 
along the linear potentiometer is converted by the signal 
processing circuit 15 into an equivalent voltage change 
and utilized to activate an indicator 16. In the embodi- 
ment of Figure 4, a potentiometer 30 is located in han- 
dle 10. Forces applied during shaving are translated via 
piston 12 to lever 31 and then onto potentiometer shaft 
30. As with the previous embodiment the translation of 
forces will cause the potentiometer to produce a resist- 
ance change which is converted to an equivalent volt- 
age and utilized to activate the indicator in response to 
the applied shaving forces. This activation provides an 
indication to the user that he or she is applying 
increased pressure during shaving and that the blades 
should be replaced so that the applied pressure may be 
reduced. 

[0015] Figure 5 illustrates a further alternative pre- 
ferred embodiment of the present invention. In this 
embodiment switch arm 40 and switch contact 41 are 
located within handle 10. In response to forces encoun- 
tered during shaving the piston moves in direction 19a 
and thus contacts and pushes switch arm 40. When suf- 
ficient force is produced the switch arm will be moved 
into contact with switch contact 41 and thereby dose the 
signal processing circuit causing the activation of the 
indicator. As with the previous embodiments, the activa- 
tor may provide many different forms of indication that 
the blades are in need of replacement. The switch arm 
may be preset at any desired stiffness depending on the 
force at which the user desires the activation of the indi- 
cator. In a preferred embodiment the switch arm has a 
constant stiffness but may be set at different positions 
which each require a different force to activate the indi- 
cator. For example, in the situation where the user 
desires the activation of the indicator when the blades 
are only slightly worn the switch arm would be set such 
that a minimum of pressure from the piston would move 
the switch arm to close the circuit and activate the indi- 
cator. 

[0016] While there have been described what are 
presently believed to be the preferred embodiments of 
the present invention, those skilled in the art will realize 
that various changes and modifications may be made to 
the invention without departing from the spirit of the 
invention, and it is intended to claim all such changes 
and modifications as fall within the scope of the inven- 
tion. 

Claims 

1 . A razor system comprising a razor head having one 



or more blades, a handle, a movable piston having 
a first end located adjacent to the razor head and a 
second end located within the handle, and a sens- 
ing means located adjacent to the second end of 

5 the piston, wherein the one or more blades, the 

razor head or a combination thereof are flexible and 
the sensing means responds to forces encountered 
during shaving which are communicated to the 
sensing means through the piston from the one or 

10 more blades, the razor head or a combination 
thereof. 

2. A razor system according to claim 1, further com- 
prising a signal processing circuit in communication 

is with the sensing means. 

3. A razor system according to claim 2, further com- 
prising an indicator in communication with the sig- 
nal processing circuit. 

20 

4. A razor system according to claim 3, further com- 
prising a conductive metal spring located between 
the sensing means and the second end of the pis- 
ton. 

25 

5. A razor system according to claim 4, wherein forces 
encountered during shaving cause the razor head 
and/or the one or more blades to flex in the direction 
of the handle, the piston to slide into the handle. 

30 and the conductive metal spring to brush over the 
sensing means to create a change in electrical 
resistance which is communicated to the signal 
processing circuit 

35 6. A razor system according to claim 5, wherein the 
sensing means comprise a wire wound core, a cer- 
met a carbon track and a conductive metal track on 
a ceramic or polymer substrate, or a combination 
thereof. 

40 

7. A razor system according to claim 6, wherein the 
signal processing circuit produces a response to 
the indicator which provides an indication that a 
user is utilizing increased applied pressure during 

45 shaving and that the one or more blades are dull 
and in need of replacement 

8. A razor system according to claim 7, wherein the 
indicator is a light-emitting diode, a light, a sound 

so producing device, a motion producing device, or 
any combination thereof. 

9. A razor system according to claim 8, wherein the 
razor head is permanently attached to the handle. 

55 

10- A razor system according to claim 8, wherein the 
razor head is removably attached to the handle. 
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11. A razor system according to claim 3, wherein the 
sensing means comprise a potentiometer and 
lever, wherein the lever is located proximate the 
second end of the piston. 

5 

12. A razor system according to claim 11, wherein 
forces encountered during shaving cause the razor 
head and/or the one or more blades to flex in the 
direction of the handle, the piston to slide into con- 
tact with the lever in the handle, and the lever to io 
communicate the force to the potentiometer which 
change is communicated as an electrical signal to 
the signal processing circuit. 

13- A razor system according to claim 12, wherein the is 
signal processing circuit produces a response to 
the indicator which provides an indication that a 
user is utilizing increased applied pressure during 
shaving and that the one or more blades are dull 
and in need of replacement. 20 

14. A razor system according to claim 13, wherein the 
indicator is a light-emitting diode, a light, a sound 
producing device, a motion producing device, or 
any combination thereof. 25 

15. A razor system according to claim 14, wherein the 
razor head is permanently attached to the handle. 

16- A razor system according to claim 14, wherein the 30 
razor head is removably attached to the handle. 

17. A razor system according to claim 3, wherein the 
sensing means comprise a linear potentiometer 
with a shaft, wherein the potentiometer shaft is 35 
located proximate the second end of the piston. 

18. A razor system according to claim 17, wherein 
forces encountered during shaving cause the razor 
head and/or the one or more blades to flex in the 40 
direction of the handle, the piston to slide into con- 
tact with the potentiometer shaft in the handle, and 
the potentiometer shaft to communicate the force to 
the linear potentiometer which change is communi- 
cated as an electrical signal to the signal process- 45 
ing circuit 

19. A razor system according to claim 18, wherein the 
signal processing circuit produces a response to 
the indicator which provides an indication that a so 
user is utilizing increased applied pressure during 
shaving and that the one or more blades are dull 
and in need of replacement. 

20. A razor system according to claim 19, wherein the ss 
indicator is a light-emitting diode, a light, a sound 
producing device, a motion producing device, or 
any combination thereof. 



21. A razor system according to claim 20, wherein the 
razor head is permanently attached to the handle. 

22. A razor system according to claim 20, wherein the 
razor head is removably attached to the handle. 

23. A razor system according to daim 3, further com- 
prising a means for adjusting the amount of shaving 
force required to cause the sensing means to 
respond to the forces encountered during shaving. 

24. A razor system according to claim 3, wherein the 
sensing means comprise a switch arm and a switch 
contact located adjacent to the second end of the 
piston. 

25. A razor system according to claim 24, wherein 
forces encountered during shaving cause the razor 
head and/or the one or more blades to flex in the 
direction of the handle, the piston to slide into con- 
tact with the switch arm in the handle, and the 
switch arm to swing and come into contact with the 
switch contact to form an electrical drcurt between 
the switch arm, the switch contact and the signal 
processing circuit 

26. A razor system according to claim 25, wherein the 
signal processing circuit sends an electrical signal 
to the indicator which provides an indication that a 
user is utilizing increased applied pressure during 
shaving and that the one or more blades are dull 
and in need of replacement. 

27. A razor system according to claim 26, wherein the 
switch arm comprises more than one position or 
more than one stiffness such that different forces 
are required to cause the switch arm to swing into 
contact with the switch contact 

28. A razor system according to claim 27, wherein the 
indicator is a light-emitting diode, a light, a sound 
producing device, a motion producing device, or 
any combination thereof. 

29. A razor system according to claim 28, wherein the 
razor head is permanently attached to the handle. 

30. A razor system according to daim 28, wherein the 
razor head is removably attached to the handle. 

31. A razor handle having a movable piston having a 
first end extending out from the razor handle and a 
second end located within the handle, and a sens- 
ing means located adjacent to the second end of 
the piston, wherein the sensing means responds to 
forces encountered during shaving which are com- 
municated to the sensing means through the piston 
from the one or more blades. 
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32. A razor handle according to claim 31 , further com- 
prising a signal processing circuit in communication 
with the sensing means. 

33. A razor handle according to claim 32, further com- 
prising an indicator in communication with the sig- 
nal processing circuit 

34. A razor handle according to claim 33, wherein the 
sensing means comprises a potentiometer, a linear 
potentiometer, a cermet a wire wound core, a 
switch arm and switch contact, or a conductive 
metal spring adjacent to a carbon track and a con- 
ductive track on a ceramic or polymer substrate. 

35. A razor handle according to claim 34, wherein the 
indicator is a light-emitting diode, a light, a sound 
producing device, a motion producing device, or 
any combination thereof. 

36. A method for determining when razor blades are 
dull and in need of replacement comprising the 
steps of: 

a) providing a razor system comprising a flexi- 
ble razor head having one or more blades or a 
razor head having one or more flexible blades, 
a handle, a movable piston having a first end 
located adjacent to the razor head and a sec- 
ond end located within the handle, a sensing 
means located adjacent to the second end of 
the piston, a signal processing circuit in com- 
munication with the sensing means, and an 
indicator in communication with the signal 
processing circuit; 

b) providing a force which causes the razor 
head and/or the one or more flexible blades to 
flex in the direction of the handle, the piston to 
slide into the handle, and the sensing means to 
create a change in electrical resistance 

c) communicating the change in electrical 
resistance to the signal processing circuit; and 

d) providing a response from the signal 
processing circuit to the indicator which pro- 
vides an indication that a user is utilizing 
increased applied pressure during shaving and 
that the one or more blades are dull and in 
need of replacement. 

37. A method for determining when razor blades are 
dull and in need of replacement comprising the 
steps of: 

a) providing a razor system comprising a flexi- 
ble razor head having one or more blades or a 
razor head having one or more flexible blades, 
a handle, a movable piston having a first end 
located adjacent to the razor head and a sec- 
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ond end located within the handle, a switch arm 
and switch contact located adjacent to the sec- 
ond end of the piston, a signal processing cir- 
cuit in communication with the switch arm and 
switch contact and an indicator in communica- 
tion with the signal processing circuit; 

b) providing a force which causes the razor 
head and/or the one or more flexible blades to 
flex in the direction of the handle, the piston to 
slide into the handle, and the switch arm to 
move into contact with the switch contact and 
thereby close the signal processing circuit; and 

c) providing a response from the signal 
processing circuit to the indicator which pro- 
vides an indication that a user is utilizing 
increased applied pressure during shaving and 
that the one or more blades are dull and in 
need of replacement. 
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